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^36, iftl -2 0<7)#;ws-^ ^M^ftl -2 oo^nywtTJK 

[0 0 6 6] 

R2 < R5 . R6 »i» — ttS: (2) tmm^hho R3 . R4 ii, 

tK^t. fl&^s, mmmm, t->;i/^ r)v=i^^ij)v 

^3^*, T~>>i^ T)is*)\si> L < liT'J -^x;i/*-;i^7W3: L < 
[0 0 6 7] 

-fe^ (5) T-^L7t:^(iMCfim*^^LTv^rt^v^ 
^Mt:iM^ft^i^ f£M&»£: LT(i. (2) X~mWLfzWmm 
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fi<)i:if4^|:i 9 3 5^i:L. P. Hammett IZ X t) £ tlfcij&J&BljT 

#^>^\ 1?!lx.f£\ J. A. DeanM, TLange's Handbook of Chemistry J % 1 2 K£ 
, 1 9 7 9^ (Mc Graw-Hill) * r*b£«>«i*J J*T!K 12 2^ 9 6-10 3 
I, 1 9 7 9^ Kf¥L^ 0 jS5, *$&9|K;fcv»T4HI**«:>^ y h<£> 

ZX<h*>n&&&*i>'£trZtii^o£X'i>%\<* 0 £tz, *§kmn—1B& (1) 
ttzii (2) <7)4n;f± N ^^^If^tiWi&w&w&^ft^^ fiiwl 

x, <, p mzz.<D£ ^ %mMxmm-r2>o 

[0 0 6 8] 

* - (#!) f£ ^ > -tr > * )V * - t Lxm*f2> Z t &X £ h 0 

—AO , 7^^^^^7^;ui (0!]xJ£\ n --/n t';i/x;i/7 -r — , T'J 

y MM^<t p ^ ? 0. 3 0^±o«T-iR5 11436 1 L T f i > _t«B*zira 
x., 7vW + yS (0!lx.tf. + , 1j to/*** )U& (08x.tf, N-J- 
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^-)l>i] ;k N, N-y'Tf;V*^/^'f;l') , ^ny^tT^n^yi 

t + vl) > ^n^>fb7;u + JUf^S (0iJx.(i\ y7on^fW) , 20 

, 2 -^y V^^r-^y* 1 ; ;K 2-^> , /f7 , /'J^ l-7x-;K2-^>X 
^ r v" ;w) * Ptf & z. <h # %> o 

[0 0 6 9] 

tfTKHHs*; (3) T^^tL^TV'^i: LT#tC«f^ Lv^S^^^^-t)-^ 

(±, r 5 ^.tr^Re titfff L<ii, tk^rjdr^. Tfr*)v&^ rv-^m, m 
^^-eab^o fcrtfu r 5 &<fctfR 6 i>m^*mw^r~$>2>zttem^o 

GtLt, «f*L<(±, tK^JST-. ^ny^, T)\<*)vm, KhW* 

A<Do%, «fi L< (ifcfy V-;Ht, ^^*y-;^ ^yf7 , /-JVf, ^ 
T v 7 V- ;HR, ^ > y*^- T y*- )VMX~$> , $ p» tc tt kf 9 V- >fyf7 
y - ;i^-C& <9 . ft*>«f2L<*ifc?7 y - A/S|t?* & o 
Bi is J: ^2 fn^=CRi -CR2 ="e*0, Ri , R2 
L < fi7klt^i\ t;u*;i^ Aoyyg^ ->7/S, *;i//**>f 
*;l/**+y;H, t: Kn + y^S, 7;^ + y$, 7^n + ->*f^^i 

[0 0 7 0] 
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[0 0 7 1] 
[0 0 7 2] 
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[0 0 7 3] 
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[0 0 7 4] 
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[S3] 



(bc-1) 



A— N = N— B — N=N — C 
A B 

H 3 C CN 



H 3 C 




(bc-2) 



c 



N 



(bc-3) 



a;- 



(bc-4) 



H 2 0 3 P 



P- 



(bc-5) 





C0 2 CH 3 _jT^ H 



S0 3 H 



SO3H 



CN 




H 3 C CN 




C0 2 H 



H 3 C 



C0 2 H 



H 3 C C0 2 CH 3 >A H 

HIM 






C0 2 H 



C0 2 H 

H3C CH3 

Q-N So, H 
HN. /A 



H0 3 S 



[0 0 7 5] 
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A — N=N— B — N=N — C 



(bd-1) 



H0 3 S 



B 



(bd-2) 




H0 2 C 




HN 

\=7~-S0 3 H 
H 3 C CN 

-O-NH 
N >N ^ 



SO3H 

*S0 3 H 




(bd-3) 



H0 2 C-^- 




HN 

"^S0 3 H 
H 3 C CN 

-O-NH 





(bd-4) 



SO3H 
H,C CN 



SO3H 



H0 3 S- 





(bd-5) 



"O^NH , 

hnC N ^ 

H °3 S -0 
H,C CN 




S0 3 H 



H0 2 C- 




N-V 
I 

CH, 



-O-NH 



(bd-6) 



f\ X= ^S0 3 H 
\=^S0 3 H 
H 3 C CN 



H0 3 S^n C'Y CN -O-NH 



C ? H 



2^5 





SO3H 



SCKH 
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(be-1) 



A — N = N — B — N=N — C 
A B C 

H 3 C CN 



H0 3 S- 




N 




H 
N 



HN 




so 3 h 



SO3H 



(be-2) 



H0 3 S- 




/A 




SO3H 



SO3H 
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me] 

A— N = N — B — N—N — C 
A B C 




Itli, #12 0 0 2 - 1 13460 HfEIRO^tcj: *) &f&X* 
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[0 0 7 9 J 

A max rt ? 350nm ^<b500nm K***feJ|6M±&iE«>>r .xn -&mRlfM&.m$[tf1ft 
i L < ffl^f)^. 
[0 0 8 0] 

*^<oy7 7H>^Mftli, rr^y^jfefl- (ab) JttftSEl) O (a) 
HfBIRObftfl-, (1) t^?«aM]^iL<fJ, 0. 2-2 0 

fi%ML, iOffiKli, 0. 5-15li%ttno 
[0 0 8 1] 

*3§l^"7*7 y * >f > ^M^li, 7 y ( a b ) <D^& < <b 1 

[0 0 8 2] 

##§IW<7) fulfil y ^M(ab) Wi L < tttfTSE a lilKWCM 
[0 0 8 3] 

jS&0iZi3\,*X, m*%W<D7? v (a b) < t (, 1 0fi%W±^ 

[0 0 8 4] 

[0 0 8 5] 
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y (a b) m^mm^Mtzmnt lxu, h'jT'j-;^^^ 
i («fii< (± r 77? mm- ttt&xn \zm.&*t) xmm-tz z 

[0 0 8 6] 

<-7-fcf >? > 

■r npia6j&si£»«f^LfcTy»:3|B|-"C*-5o d<£>«ig-Cj&»o&iE-r* <t n IZMM& 

m^n^ti. zomtn&zi. ov( vs sce) inttn;t* { 

t?# * 0 BMfc*ffi*±*T?** li ifffi L < , gHfctttert* 1 . 1 V ( v s SCE 
) X *) i>nx$>2>i><Drf£ L<, 1. 2V(vs SCE) J: 

mtLXlt^ -JHg* (M-I) tf$H^f[;»f^Lv>„ 
[0 0 8 7] 

Mb 7] 
— j&xt (M- I ) 



[0 0 8 8] 

—VkR (M-I) H£v>T, Al|J5liffI^^to 
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M#i^T-> fM=CRl-i^:li-CR2=^te R5&«fct/R6fi#*$ULC 
[0 0 8 9] 

G 1 , Rl£<fctt*R2(i£*$r&L-C\ TKS^t feliSft**^ U 
«\ Aoy>e, fllTO^, «3l«tai, yT7i, *;i/#*v;i/|fe 

lit4y*;H-;H, Ty;H, n Kn^vi, 7^3 + yg, TV-fl'* 
tyl, ItftSt^^rv^ y'J^t^ryi, Tv^t^vi, ^ ;i//**>f ;u^4r 
■>i, 7^3 + y*;^-;^^yI, 7'J-^t^y*^*-;^^yi, T 
(7^7 5/1, 7'J-^7<yS, *tH^T 5 J mi&tr) , 7v 
;i/7<yl, ■Jl/'f Ki, x;i/7 7 ; E^)l/7^;l 1 7^n^y*^-f-;V7? 
TV -;l/t^y*;^- ^ 7^^^x;i/*-^7 ^ ^ ^> TV 

Rlt R5, ab*v>{iR5t R6^fC 5-6If^Mltiiv^ 0 
[0 0 9 0] 

mrffi— (M-l) o^fefl-tzov^rieu^JHUcKWi- *o 

— ft^C (M-l) U&^T, Al»i5Jltt3Ri»**^i-o llil^rog 

«f^Li/ J l»«CI±, e^v*-;vgL f7V-^ 
>fvf7 V- f7y*7 V- ^ > V*- T V- rt'St ^ > V* v*- 
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*rLTv»T*>&i/\, ifetTE-ft* (a) irh (f) T-^^ ti& k*7 V-;MSt 
, >f ^ V V- )\<m. 4 Vf 77*- ;l/5R, f 7v7 V- ^ > 7*^ T V*- ;U5R 

[0 0 9 1 ] 

Hb8] 



-Aft3£(a) (b) 




[0 0 9 2] 

±IE— tt^C (a) (f) K*5V>T, R7^P>R20{±— flg-^ ( M - I ) Ki3 

tt&Gl, Rl. R 2 i:|5li:Sm*^^o 

(a) frh (f) <7)d*>, (tflU^li-^ (a) > (b) T'^^tL 

^t^y-^ ^yf7v-w$,^ ty?ilv^(i-K (a) -e^ 
$ n £ tf 7 v*- * o 

(M-I) Kio^T, Bl&J:<7B2fi^* = CRl-;ioJ;O f -CR 2 =£ 

R5^«t^R6(i^-^3fS3z:iC7K^T-i fcli1Hfc*£3EU f£S&*f»J]»* 
, 3£#J£&> 7y;H, T^/3^y*^#-;wag, 7'J-^t^y* 
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o 

rs, R6i^iL<ii, tk^t-, mmmm. ^mm, mmwm, 7->;n 

, 7 ;i/ - Ji'S i li 7 'J - - f tf ^ ^ 5 T" ^ -6 0 £ <b 

izfti L< fiTK^i 1 , «3?3lta^ 7->iH, r^*^*^*-^* 

[0 0 9 3] 

tt, Aoy>I^ %$3R& y7/|, *;^"+y^i 

, #;w\*^ ^ 7;^^y*;i^-K-iVS, 7U-;^ + y*^f-^ % 

*v&, 1t*3M-*v3fe, v'J ;u*4rv*. 7y^t^y|, 

v*. 7;V3*y*H-;i't^yi, 7 l J-^t + y*;l^f-;i/^^yS > T 

<y* (r^^r^y*, 7'j-^7^i, a*tr * y**^tr) , Tv 

;UT ^ y IS, 7l"TK3£, ^^77t^^7;/S, 7^3^y*;l^f-^7 5 
y^. 7'J-^t + y*^f-^7^i, 7^KW;^;;i/7Ui, T'J 

a*^^*— A^afe, 7;i/^;^ji/7^-;H > 7'J-^;v7'f-;H 

7^3 + y*, 7'J-il/t^fyS, 7yi^ + y| 1 atit + yS, 7^y^ 
(7W75/i, 7'J-;P7^I, 1S^T^y^^#tf) , 7y;i/7^ 

y*> ks, 7;;k7 r^e-r >vr \ y*. r^r/^r v#;wi^^t ^ y 
7'j-^t+y*^f-;i/7^i, r^^r^Rtrr itzumm 
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iftwiK, l < itTkmrn?-. Any>g^ T)\s*)vm. t 

[0 0 9 4] 

Rlt &£^(iR5£; R6^|§^t-T 5 - 6liMU^K 
Al^M&^W-t&Jt-^ S/c(iRl, R 2^ r5^ r6j ^(iG^fi^^M 

:£#§Bj3<7)— (M-I) Al, Rl, R 

2, R5, r6 n Gl±<7)v^-fti/6^figtce^<!: LT£ *>14m7M4ft£ 

Hrii, *^^-> * x * y ft, & «t * ;v * iL<, 

r ;u # >r * > (flu 'jf^A^t^, tf'J-)A^t>, * 
■j^A-f^^) &J:<^r1l77^> (#ij, f f7^f;v7>^--)A^>, r- 

[0 0 9 5] 

— (M-I) (M-I a) Ufctt&^fc&fr-^K-C&oT 

[0 0 9 6] 
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[0 0 9 7] 

^StiliT-gm l - 2 0-e^^.c: tmti L < , i~i 6-c&£<r <b^£ ^t;^ 

KidU j-^-^m. y^ag, ^y7 0 nf;H, t nFo 

JpyifiH, n^yxf^l, yT/ifiH, h 'J 7 n ^ -^;i^ x 3 

[0 0 9 81 

-?nn7x^SJ3J:j;m- (3-^^7 p nt';V7^) 7x-;W^i 
[0 0 9 9] 
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[0 10 0] 
[0101] 

[0 10 2] 

[0 10 3] 

& i - 2 o ©7->^wt l^o mfsem*o0ij^«i> w * 

zti&o frier v^^^jicti, r^^^Sioi^^vM^^^f ti^ 0 

[0 10 4] 
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b: K n + y x h ^ y iiJ «t ^ 3 - * •> / □ + •> S^t iiS 0 

[0 10 5] 

ylHtli, ^^1^6-2 OOT'J-^t^yS^fiLK HufBfim 

^-^V*<7)^IJi;(i, 7x7+yi, p-^ FJr->7x/ + yiioJ:U :- o-^ K 
v "7 jr. / 4f v3£75 ? -g-i *L£ o 
[0 10 6] 

7^n + y*, fciOM' te&TkteSrt^ Bulfia^^^r v^<7)Wc 
{i % 3 -fc? >; 3 -T^-fr**zsmtf^iti& 0 

[0 10 7] 

^t^fy, y'7xx;Mfik> 'J ;l/ * 4r v £ *l 4 0 
[0 10 8] 

7y;v* + vlCli, fft7y^t + y3l^iii*o mTBST v^^-^r ~>*£ 
LTIi, K*Ii 1 tl-2 0W7y^t + yWU^o mffSSJ&^W^i 

[0 1 0 9] 

*;w<c*>f ;i/**v36tctt, Hft* i^m^i ft&o mUW& 
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[0 110] 

T ^ =7 * v ii frtf— 4r v^Uti, MJ^T^ n + v # /I/jK^i :t Jf- v^rt^ 

(OMizii, ^ h^y*;u^;ut^rvi, y 7°d -f^ -> * ;i/ ^ 1 4r •> 1^' 
[0 111] 

T ] ) v^w-K-^^v^tcii. MJ&7 'J -)Vjr*c?si] 

&7-2 0 <?) 7 'J - ^ t + v * - ^ 1 4 y i^ff i Lv> 0 HufBT';-^^^ 
-> * ;w sK- ;i/ * ~>3fetf>0J K li, 7xy + y*^ ji/t^y i ti & 0 
[0 112] 

^ti^o 7;K^7^StLTii, EHfcis^Sci - 2 oo7;^^7^ y^ 

7'J-^7 5/St:ii, it7 l J-^7 5/X^itL^o huIET 'J-^7 5 
/ItUii, W6 - 2 0 'J - iV7 < / i^tH Lv> 0 

-;l/T^ y^<7)$|,i: LTfi, 7 i — ;WT^ 2 - 5 uu~7 x. — )\sT \ S 

mmmr^ym^u, wmmmri ;&&$ztiz> 0 mmmttxa, sute 
mmmmx%m<7>mmm*mfh ti&o mmmmrismtLxn, m.mw.2 

[0 113] 
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Lt(i, KtS^iTi' 2 - 2 0 O 7 y ;v 7 5 7 S^ff i L HtflfiM&^coWz 

)d-*=-)VT < J ^>V*-f^7^ 71, N-7i-^7^f^7^ 
y&J;^, 5-yX;^>v'^P7^ J mti^iti& 0 
[0 114] 

[0 115] 

, N, N-y7 s De;^;l/7 7 ; e^^7^yi^ltL^o 
[0 116] 

7^n + y*;^'-;i/7 ^ y m&T)Va * v#;w-^~;i/7 < s&tft- 

7;^ify^;^f-;v7^yWiLi/> 0 miiesm^owcfi, y * y^fi* 
-^7 < y l^tn^o 

[0 117] 

7'J-;^ + y*^*-^7^ y^i(i, tt^T'j y*;U/f-^7 ^ 

tf7-2 0 W 7 'J - ^ t y * il' 7 ^ iifl L>/\ f)fEMm*<7)^J^ 

[0 118] 

7;v+;^;Kt-^7 ^ y MRZ/T v -jv^^^ — ^t < y Si:ii, -eti-rti 
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, j^StJlC^ifc^ l ~ 2 OOT;i/^^x;u^-;wT^y^O f ^lF^i5:^7-2 
[0 1 19] 

[0 12 0] 
[0121] 

T ;w * )V x ;i/ * ^ )V X If 7 V - ;u )V * — ;w * U (i > S}& T^^r^-X )V * 
0*7 'J — — ;i/*(7)0!| t LTii. -eti-rti^ ^JVXfrfr-^m&XXf? ^ 

[0 12 2] 
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[0 12 3] 
[0 12 4] 

^4 (2 -ti Kn^>jc^) x;u-7 r*>f ^rt^S *i& 0 

[0 12 5] 

LW#jiii, Tie-^ (M-I a) xm$tiZ>i> 

<DX&2> 0 
— *b£ (M- I a) 
[0 12 6] 



Ut 9} 
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[0 12 7] 

Rl, R2, R5ijj:t>*R6{±— ^ (M- I ) tmmr*2>2> 0 
R 3 £ J: tfR 4(i^. * CtK^^T- £ £ ^ L , tiftf Jfti£* 

, mmmm, 7>jh, r^n^-v^*-;^ 7'j-^t^->* 

[0 12 8] 

Zl(±/N^ y ^IM^ff p» ? 0. 2 0J^±OST«lt«£lrfo Zl 
t± <x p litd* 0 . 3 0 JiliWf^lttit^^O^J L < , 0. 4 5&±.<Dm 

L<, 0. 6 0J^±<^m«^lt£^#tc#3: Lv^\ 1 

Kft2-2 0<7)7JK^tJfy*^*'-^ -hni, y7/l, ^ftl 

- 2 o <7)t;i/^x^*-;i^, ^Ifc6 ~ 2 oot ^ ^ 
iU ~2 OO^/fl"**^ ^mRV^m^l -2 OO^n^WtT^Jr^^iPi 

. Kit6 - 2 0 07 'J - ^^i^t-JUt^ l) , f ^JLv4(7)liy7yl 
"C<£> o 

Qi±7kmmj-i tzim&mzmi., mmmmmmmm. ^mmi>t<im 
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u^*-t>W. fJv^ fcT';$v>3|t, fcf^v^Sjt t'^y^l, h'JT 
[0 12 9] 

— (m- i a) ^mMLtz&w&m<v7kmm^im&ztir^Ti>^^o 

ilMtltli, (M-I) T^LTtilM, Gl, Rl. R2T-15iJ^ 

WKifr-f * tz#)\z. 1 9 3 5^CL. P . Hammet tiaf) $ tifc&SfcglJ 

$lx_(£\ J . A. D e a nl, [Lange's Handboo 
k of Chemistry] |12IS, 1 9 7 9^ (Mc Graw-Hi 
11)* \it^<Offl&\ WftU 122^, 9 6- 1 0 31, 1 9 7 9^ (l*fjtS 

<hiiv^ It^^^o *mM<D— JKS; (la) wipKfi, ^>-tf>|£ 

o 

[0 13 0] 

^>7MM^t<rpi^0. 6 OJ£JLt<7)STi&3ltt*t LTIi, ->7/S 
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? Y a pfi£75 s O. 4 5J^±co«T-^l14*<b Ltli, ±IBt^Px.Tv^S 

— ;i/*;i/7 * — (^Jx-li^x-^^ii/?^-^) , 7>;i/7 (fly*. 

y hmm*7E$C* pfit^O. 3 0m±<7)mT-^H4^t LT*i, ±EKJn 
X- n Tyi^^ryi (#!)xJi\ , #;l//*-t>OH£ ($JxJi\ N-^ 

■f-;u#;w?*>f ;k N, N-y'7'f^*^/^^^) , yyfoT 

^v^7nD7i-H + y) „ ^ — 

&±<D ff pflS^O. 1 5J^±om^-P£3lt«-CSm£*i£T'j (#!)x.(i\ 
2, 4-y-Fn7x-K ^ > * 9 n n 7 ^ „ i3 J: ^ x n ?f (0flx.(f 
, 2 -sOV** fr, 2-^> , /f7 > /'JiK 1-7x^-2-^^7' 

a p^t^o. 2 0J^±omT-®?H4*o*#^ijt ltuu ±ietcsnx.> ^ny 

[0131] 

miie-^ (M-I) fI$^77*Mt Lxm^U* LvHI»3fe«>&*£- 
fr-tirti, R5*3«tOfR6i: L-T«Fi L < (±> tK^T", TA^/Hk 7<;-;i^ 

gg, 7<y*. Tv^T^ $ <bU*fS L < (i7kHJKi\ ^nyyg 

T\ 7^7*. 7y^7U|t^l), fco fc«P£ L< (ijfcJRJR^ T^7& 

, 7y^7 5 y g£-c£>& 0 
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f 7x7 V- ^ > r v*- ;ugt-c& 0 > £ <b u t± e 9 V- ;u^t -fvf 
< Tfr^frm. ^oy>g^ 7771, 

[0 13 2] 

ft, ftrlB-^ (m-i) x-m^ti^it^^i L\<*w&&<nlB.*&t>-£iz 

[0 13 3] 

Hufe-fet (m-i) -c^nMb-g-t/ (7«) w^^j^Tt^t^ 

[0 13 4] 
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1 i] 




[0 13 9] 
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1*17] 




[0 14 5] 
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tfiIH#2 004-3035073 



#H 2003-088356 



^- S J : 60/ 



2-2 0Si%^tL, «fc L< 14, 0. 5 - 1 5 fi%Mt-?)o 

[0 14 8] 

ffflLoiv-fy^fef t LTf4, tfiRf4# 77''J U7x7-^ 

HH^o-IS:^: (M- I ) ; miUS* y ■?>) > Ffcftt LT v'n >>Ul 

7n h <; 7'/-ji'|^tt^7v7f>'fe| ; mz-ifr >j - «; Ty&m, * 
^')^%M, ^ny7^>fe|, t + V 7 - iVfel® J: ^j,^ f ; y 7 i 

*y >^fen, m7L\%v***tvy temper) & n %m&&mm&mmzmir2> - 

[0 14 9] 

<->7> / f 

tt*i. ov(v S sce) «t o ta f M£ lv\> &ftm&J4*-c 

ab^fiW t L < , ^tmii^l . IV (vs SCE) iHft^^iW 
cfc<9#PJL<, 1. 2V(vs SCE) £ ^#T&&&<Wft&#£ Lv> 0 
[0 15 0] 

^Htrnfi^nt (Eox) umM%i)m%^m7£-rz>^ttfx£z> 0 z^m^m 
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Ltll, Mz.l£P. De 1 a h a y ^"N e w Ins t rument a lMe 
thods in Electrochemistry" (1 9 5 4^ Int 
erscience Publisher sttfij) ^A. J . Bar ditilWE 
lectrochemical Methods" (1 9 8 0^ JohnWi 
ley & Son sttTU) , *fl»B3to*"«$C<t^ill^" ( 1 9 8 4^ 

[0151] 

Mtitm^mtn.m*, m&mmi- v u * A^Mfst h 7^0 e^r 

«j*f4£ 1 x 1 o-4~ 1 x 1 o-^e;i//'; ? h ^§HLt, -9->f * 
v?tf)V?>* F 'J - ^1* - 7 o ^7 7 -f - ^ffl^t S C E (t&fn#n* 

£ib\ W&Z—m&J^MTE.'f&M, 0. lmo 1 6nr3<DMtM.mBT 

£r<0Mfi 0 . 0 0 1 m o 1 dm-3) til*- 7n777>f-(:J: l) L fell 
(vs SCE) *#fl-OBMbm&fci-*o 
[0 15 2] 

Eox^iitti^^ibK^com^OSO^i-^^^^L, -^Oll^iv^ (JSgt 

itztuzt^ztzm-to it^<ommt<DmMX'i±, mtt5m&m\-t& 
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[0 15 3] 

^m^a^xit, ^K-ft* (c-i) ti?n-&7?ny7-^fefj 

[0 15 4] 
[ItlO] 




[0 15 5] 



ft5£ (C-I) oj^tit:o^-c, #lffl^^-r^»o 
-ft* (C-I) C&^T, Xi, X 2 , X 3 io«t D f X 4 (i, ^tiW-^Uzl^ - 
SO-Z. -S0 2 -Z, -S02NR!R 2 , v^**, -CONRJR2, 
-C0 2 Ri?:ito Z.tih<DWm&<VtpXi>, -SO-Z, -S0 2 -Z, -S 
0 2 NR 1 R 2 ^J:0 ; -CONR 1 R2WI L<, S 0 2 - Z V- S 0 2 

NRiR 2 ^HL<, -so 2 -z ^l^Hv> 0 ^oe&»:£gt 

Sfc, X b X 2 , X 3 £J:<7X 4 (i, -etL-Tft^ < |e] o T & <fc < , * 

^vMi^UxtfX!, X 2 , X 3 i5iy ( l4^T-S02-Z^l), ^o#Z{i#l 

mit^oti J: < , &&v>(i;Ev>H#|&&M$L*£. tfiRff-S 0 2 -Z t 
- S 0 2 NRiR 2 £-g-/uT^T£ iv^ 0 
[0 15 6] 
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o 

iifi^o y/u4rJH£, a$£& L < (iteg^or 1 ; is J: tt'Bift (> L < t±* 

itztew&mmm&tfz <bi;#f z lv> 0 hu ri, r 2**^1**1. 

[0 15 7] 

^IfCffJ Lv> 0 lft*o«i:Lrii, Ri, R 2 

^> «07> ? ^tr tbft&o *"C*>7K®^ i-f-^S, x^fJH, y7/I, T 5 K 

[0 15 8] 

Rl, R 2 i3«tO f Z75^1-g^^ L< »±fc«&Ov*ny;l,*;i/*fc LT(±, R 
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f CilJI U> 0 W&&<7>Mt LTfi, f£i£<7)Z, Ri> R 2 , Y 1% Y 2 > Y3&J: 
[0 15 9] 

Rl, R 2 i3«fca f Z7& s ^i-fi»*> L < (i&S&OT ;v^r- ;i^<b LT(i, j&*JflK 

i, r 2 > yi, y 2> Y 3 ioxx/Y^^zw:m&^w^^t^m^m^mmm 

[0 16 0] 

Rl, R 2 i3<tO f Z^i-gm^> L< liif^77;^J^i: Ltli, 

^-» ? 7~3 oo77^+^»$ l^o mzmwmm^^ yt&fc&z 

1, R 2 . Yi, Y 2 , Y 3 feJ:^Y4*«MHtt»lfe«:i#oc.t7&»prfi6«rJir^olUft3fe 
[0161] 

R 1n R2*5J:W f Z* f *-ril*t L < lili^<7)7'J ->vmt LTIi, m^T- 
^6 - 3 0^7 'J L^o W&&<7)mt LTfi. ilOZ, 
R 2 , Yi, Y 2 , Y 3 i3«tO f Y4^M^M^^^o^ < h^pr^^^<7)S^t 
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[0 1 6 2 J 

«if-e*otii^ 0 JsIt*crj; r 2 &j: o^z firsts s&fi 

jUiWisyebtu^ 2 ft, 3ft, 4ft-esmi-£.r fcOT^-c^&o t°>;v 
fyy^, tr»j<v>, \iv*r s jy^ MJ7y>;+yj>, ^fy + yjy 
, *-*-v»;>, y^^'j> y ^y^+Mj>, kfn-;K ^>k-;u 

, 7 7>, ^>v'77>, ft7i> ( ^>"/ft7x>, tfvv*-;K >f ^ r 
v'-;K ^>X^^v*-;k h'JTV-^, 5|-*-9-V-;k ^>X*^-»f v*- 
>K f7v*-;K ^>v'f7y-/K ^7f77-^ ^>X^yf77*-;K 
f7y77-;K ^vt4tv-;K ^yX'f vt^tv*-;!', tfn'jv^, tf 
^ >; v y , if ^ 9 v > > 4 ^ v v 'jy>, -f - r v* "J > & f ^if ^ n * 0 &^t- 

V >\ fcf ^ V y , tf 'J ^ v > , tf «J r v y , M)7y>, fcT 5 V*- ;K 4 I W* 
-;K ^yX^^/-^, h'J7 7-;K f7 7'-^, ^>7f7 , /-JK >f 
7f7 7*-iK ^>X^7f77-iK f7y'7 , /-Wflff)ii-&o -etubtf: 
®j«£^LTV>T«>&< , gm^O^Jt LTti, Ri, R 2 , 

y 2 > Y 3 io<fc y f Y 4 ^i:iM^#o; twm%m&v>m&mt m £i><D& 

[0 16 3] 
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Yi, Y 2 . Y 3 i3ctO f Y4(i, fiifti!l!ii:; tK^^, ^oy^ r jv 

"stUT Tfrlr-^m, 77J^^S, 7'J-;1^ If^f^t 

^■>l, 7 'J -;l/*Jr 7yf7^S, 7'J-^7<7i > £ l"f 

y*;kf-^7^ y^, >f < K3l % &%Mrf-*&, 7-> 

[0164] 

L<, #HtK^/1T-, ^OT-'yg^ ->7/i, 77;u^^r J: 
[0 16 5] 

Z, Ri, R 2 , Yi, Y 2 > Y 3 i3«t«y f Y4^M^Sm*^^ri-^-«h75 ? pT^^^ 
[0 16 6] 

2-12 <Dm&ztz&fr«£mT)i'*-)vm > mmwiz ~~ i 2 

■>?D7;K;H, £tSt8$:3 - 1 2 OEMS tz\Zftmk :! s*uT)V'r=.)\,& (Jil 
WiLtll, 0flx.tf>^;H£, T'nif^S, /fyyo^i, sec- "7* 
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(0Ux.fi\ is^/S^ ^S/^i 1 ) . T'J-^* (0!JxJ*\ 
, 4-t-7'f^7x-;H, 2, 4-/-t-7<iV7x^;H) , llff^tS 
J ^ //'J VJ h U TV* 'J 2 - "7 'J ^i, 2 

[0 16 7] 

^7x^y|, 4-t-7f^7x;^yi ( 3--hn7x/^yI, 3- 
t-7fi^ + y*;^^^^7x;^ryS, 3-^ F^y*;^^^;^) , 
Ti/^T<Jm (#0x.(£\ 7-th7^ ^>X7^ 4- (3-t-T 

f^-4-tKD^y7x7+y) 7^>T< K36) , T^^r^T^y* (#IJ;L 

fi\ y-f-^r</^ r^-^r^y^ yxf^y^yi, y^-^r-f-^r^y 
, r-i;y^ (FU^(i\ 7x-^7^7i, 2-?nD7-'];S , *y u 

l/'f KS) , X^77^^^7^7S N, N — y^o t: ;i/ X ;u "7 r ^ 

-r;i/T^y*) , t;i^;i^^s y^-^-f-^-^, 2 

-y^y ^yxf^fti) , TU-^^^-* ($Jx.(£\ ?i-;i^:t^ 2- 
7'F+y-5-t - t?f^7xxwtl, 2 -*iu^y7x-^ftl) 
, 7i^^t^y*;^f-^7<7i (0!x.tf, n^ry*i^-^7^S) 
, X)V*>t< K2£ (011 x. If, y?>x;v*>r^ KH, ^<>-fc*>*;i/* >r s 

[0 16 8] 

■=e-f;u^) % x/l/77^^^ (150x.fi\ N-xW^77^^i, N, N 
--y/nii;^^?/^^^^, N-7xx ;uy>;i/ 7 r^e^T , — ;u 

b ;i/x>x;^x;i/i) , 7iK;l/t^ry*;^'x;H (tf!)x.(£\ yh*-> 
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*)V#=-fr&^ 7 is 1i , lift + vi (#iJx_(£\ 1-7 

7^7x-;l/7 , /S 1 2-tKn^fy-4-7'D/V/f;i/7x-;V7y*S) , 
7v;^^vS (Wx.tf, 7-th + vI) , *^^^H + yS (00*. If, N 

[0 16 9] 

y'J^ + vi (tfiRlf^ F'J^f;l/y'j;vt + yI, y7fiMfJk>'j^t 
+ VS) . 7'J-^t^y*^f-;l'7^i (Wx.»f, 7x/+y*W^^ 

* It**?-** (0dx.tf, 2-^^ , /f7V , JWj||, 2, 4-y-7xM 
v-i, 3, 5-f'J7-/-^-6-fti, 2 zS)Vj-*m) , *;i/7M 
(0flxJi\ 3-7xy^y7 0 of;i/X^7-f-;H) N (^J 
7x7+y*7't-;H, t^f;l/t + y*7*-J^ 7x-H^* 
— , 7 , J-^t J fy*^'f-^i (0flx.(f. 7xy^y*;^f^;vS) , 
7-»H (150x.(i\ T-b^i^ 3-7x-;V7 p n/'?7>f;^ -oyM^S) 

[0 17 0] 

UirSE— Afe* (C-I) T^^tL^-7^nvT->^^7Kv#tt-e^>^>^^(i 

>*^7^^ty, (fllx-wr, »;^A>r*>, tf>j7A 

«7A^;t>, fh7^f^/7-y , 7A'fty, fh7^f^*7*-7A) 7& ? 
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[0171] 

a r a 4 &J:LFbi~ b 4 ii, ^ti^tiX!- X 4 & J: ZJPYi^ Y 4 <Z>g&^ifc£|t 
i"o ai~a 4 (i, ftif^KC, 0 - 4 (omttZ^-t-hK ^X-hmn^ 0 Kfc 
&.l<i:(i&^o bi-b 4 (i, ^ft-m^H, 0 - 4 <7)^tk£iei-o aj 
- a 4 ^J:^bi- b 4 <OV>-f*i/^2 &±<D&%bX$>Z> t £(2, Xi^X^J:^ 
Y!~Y 4 <7)^-r"tL^(i^imW«i-^- tKfc 0, -e-tnb{±|S|— C4*ftoTv» 

<fcV\> 

[0172] 

aifcbit±> a i + b i = 4 (0M#^i^t o Lv>Wli, a^li/: 

(i2£flL, bi&3 itzii.2 ^itt^^^-e*^ f^^^fi, ai^l 
£StL, birt ? 3 £^1"&*£-:b-£7& f «:fc«f£ Lv> 0 

a2<tb2> a3<hb3, a 4 1 h ±<F> \Z&^X i> , a i b i^&^.'g- 
[0 17 3] 

Mt LXftt L^i><Dlt. TkmfcT-vmbZ, &m7tmtLX, Li, Na, K 
, Mg, Ti> Zr, V, Nb, T a, Cr, Mo, W, Mn, Fe, Co, N 
i , R u , R h , P d, O s , I r , P t , C u , Ag, A u , Z n, C d, H 
g, A 1 , G a. In, Si, Ge, Sn, Pb, Sb, Bi #ri ? ^f h tl2> 0 

RftftfcL-Ctt, VO, GeOWJUflfb^o Sfc, TK^t^t L 
Si (OH) 2 > Cr (OH) 2 > S n (OH) 2 W^L<W^^ 
o £ <bC '^ur>itV0t LTfi, A 1 C 1 , S i C 1 2> VC 1 , VC 12, V 
OC1, FeCl, GaCl, ZrCl ^ri^lf <b*i& 0 C u, N i 

, Zn, Al^«fiL<, Cu^*WU>o 
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[0 17 4] 

L (2ffi<Dm&&) HUPc (7^Dy7->|) 7& ? 2s^ (00 
f£\ Pc-M-L-M-Pc) ifcli3IM{SLTU<, -€-OP#OMf±-£ 

[0 17 5] 

LT-^$tL* 2fflfi<7)il^&(i, t + vS-O-, ?-*£-S-, 
-CO-, ^;U*-^i-S02", ^/I-NH-, ^fU>l-CH2-, 

[0 17 6] 

ffiifi-ISbS (c-i) xmzft&it&VovUfti L^t**oa*^*)*t:ov» 

[0 17 7] 

huIS-Ix^: (c-i) xmztiz? ?v y7->M©^K'^ mis— #bS 

(C-I I) -Cft£*i&1f|ji07*n ->T->3MWHK0£ Lv> 0 J^Tt:$f 
JBsS; (C-I I) ti^n^ 7 ^ n ->7 - L < 1<4 0 

(C-I I) 
[0 17 8] 
lit I 1] 




(X 1? )a 12 

[0 17 9] 
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HUffi-^ (C-I I) U£v>T, X n ~Xi 4 , Yn-Yigfi— (C-I 
) C04 3 <7)X 1 -X 4 , Y 1 ~Y 4 h^;ft.^*i|WJ||-e£>i9, L^Mi>m c-eb&o 

tfz, Miti-^ (c-i) ^<DMtmmr^<o . ut L^mi>mm'c$>z>o 

[0 18 0] 

— «l5£ (C-I I) «fx a n ~a 14 fi, ftiMiC, 1 £ 2 <7>gtfc-C 
ttt L< (±an+ a 12+ a 13+ ai 4 (i4W±6^TO^o L < 

It a u= a 12— a 13= a 14= 1 ~C$>2> 0 
[0181] 

X n , X i2 . Xi 3 i3j:^Xi4(i, ^K^'^< m CIMt^ot & J: < , & 
Xi, X 2 > X 3 £ J;£/X 4 7^T-S 0 2 -Z-C<fe*K fro&Zltm 

iMt*otU<, £>&vMiSv^cf|&;z>g}&^£ > FUx.(f-S0 2 -Z<h 
- S 0 2 N R 1 R 2 £r^rA/Tv*-t & <fc v^> 0 

(C-I I) ^mZtiZ>7 9 n vT-^^Ofr^^ tCffiLv^ 

[0 18 2] 

Xn~~X 14 <h LT(±, ^ti-Tti^tC, -SO-Z, -S0 2 -Z, - S 0 2 N 
RlR 2 f^li-CONRiR 2 ^fi L < , S 0 2 - Z £ S 0 2 NRi 

R2^U<, -S0 2 -Z ^WU^o 
[0 18 3] 

[0 18 4] 

Ri^.^R 2 (i, ztirtimiuz^ Tkmw^. w&i>L<im.m.%k<7)T)i<*)\sm 
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K^femzm-tzm^ mm) w^u^ ttz, ^i**^ 

[0 18 5] 

an~ai4(i, ftiWac, 1 2 fcli 2 X$>Z> Z t tfU t L < , <£Tt^1 

x$>&z ttm iziRt lv> 0 

[0 18 6] 

HUlS-l^ (C-I I) xmZtiZ? ^nvT->^W7K^14-C^^>i#^U 

yy^-^uA^y, y ^-ts^^M^ *y ($L Vf-v A>f -ty \ th'j-^A^ 
*y, U4*y) &£Z/m%z*?-*y (09, rF^f^7>t-7A^ 
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[0 18 7] 

jfria— *b£ (c-i i) x*mztiz>it&v>)<7)ft t L^w&m<7>®.&&t>-&i,z^> 

[0 18 8] 

v hotM£t<; pii:ov^Mitl.o v hWt s ^>-tf> 
»#frOR^i7t»i¥»twX«1-«*ll^#*^*Wtz»r*^*^ 19 3 5 
^L. P. H amme t t Hi ^^Pg^tL7t:*l^lJ-e^)^^\ C*Ui^BJ£<^ 

. A. D e a nfi, TLange's Handbook of Chemis 
t r yj %1 2J&, 1 9 7 9^ (Mc Graw-Hi 1 1) ^ Pffc^OfS&J 
WJ, 12 2f, 9 6 - 1 0 31, 1 9 7 9^ (l**3SE) K# Lv\, 
[0 18 9] 

Ifflffi-tfbS (C-I) fi$^7^nv7->if#:ii, ^WftCio 
T^nTiBWtCffi^Xn (n=l~4) iiif/Ym (m=l~~4) <7)>iAft:S& 
<fc ^Aflift**** 43H*#ift'fr»-C**J»'&**— &fitJ"C& *9 > {^ot-Kli 
£ ft e>S»flc«ft#!» fcttttM K^ffc LtiL -CvSftWv^, $H^-Cli , 
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iLv^t^IttSL/;^-el)^o i-^^*>mrl£-^ (C-I) *3 J:CK (C- 
I I) T^$*i&7*n '>7->^«iffllBIMt»«:l»fl:li:a6^»TttT 

[0 19 0] 

(1) /?-ee«isi : 2*3«ty f /t7t(i3ia, 6^«to f /i^(i7ia, i o*s<t 

(2) a-fiS&M : l fc<fcOVi £t±4{£, sfciOVt £ti 8ft, 9i3iz/ 

1 2fi, 1 3*3j:DV£rt:l± 1 6fei:#^tM^tS7^Dv7 

(3) a, p-&tii&m.mm: 1-1 emzmm^<s i^tM^tts 

[0191] 

^«B#«f tcis^T, Wat***** (#^, mmzm&m%z>) -7?u^t- 

[0 19 2] 

7^-y-^ft r7^Dy7->-fkf t«-J (P. 1-62) , C. C 
. L e z n o f f - A. B. P. L e v e r VCHf&fr' Phtbalo 

cyanines — Properties and Applications 
' (P. 1-54) ^tcffifc. 5\mi>L<teZtib^mi<7>?3m$:®.fr&t> J £X 

[0 19 3] 

*fkW0>—1B&: (C-I) T?$c2ti&'7 9Ui,T->it&mt. tt^lfOO 
/l 7 2 7 5f, ^IOO/0 8 1 0 3f, PlOO/08101^ PI 9 8/4 1 
8 5 3-^-, #^¥1 0 - 3 6 4 7 1 f*l|E«S tLTV^ «fc n K % flJAtftefi 
^<7)"7^o v7 — >ffc#»tf>;*JI'*}"ffc, ^W-i^n^ Kit, T ^ hMfcK 
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[0 19 4] 

t5»?J; ^^X&&7 9ui/T~ymWfi\LX< ZZttfmibtifr^o fe^T 
[0 19 5] 

^fPJ3<7>— ^ (C-I I) ? n v 7- I;*, ^Ufi'Tfe 

yv*)>mmfo at&voQ) ^ an) -cmztiz&mmmfctmf&z-£ 

— (HI) T^^tL^^^^^RfD^-^-C^^^L^X h 7^W7^D 

v r - y tt&vtur h mm-r h z. t tf-v § * o 

[0 19 6] 
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lit 1 2 ] 




&/or 



J0> 

p NH 

<b^Q 



M-(Y) d 



x n -i- 




N— M— N 




M'0 3 S CQ 2 H 




M-(Y) d ^ 


CO z H 




fb<§r« 





Na0 3 S 



SO a Na 
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Uts 1] 



Y-149 



Y-150 



Y-151 



Y-152 




S0 2 NHC 16 H 3 3(n) 



[0 2 8 9] 



ttJliE#2 0 0 4 
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y-155 




N-^SCH 3 



S0 2 NH 



p0 2 C 8 H 17 {n) 



C0 2 C 8 H 17 (n) 



[0 2 9 0] 

BtTlS-^ (Y-I) , (Y-II) . (Y-III) &£Zf (Y-IV) -e^£*i 
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ttf-C&Zo T§£C ffiTfE— (Y-II) , (Y-III) XV 1 (Y-IV) T 
^^n^fe^O^BfOJlX^t Amax (DMF4 3 ) ^TIE^l^-to 
[0 2 9 1 ] 
[*3 1] 



mm 




A. ^(nm) 


Y1-5 


68 


448-3 


Yl-6 


70 


460.2 


Y1-7 


76 


461.3 


Y1-8 


82 


458.1 


Y1-9 


64 


462.8 


Y1-10 


59 


449.0 


Y1-13 


72 


455.2 


Yl-15 


r 73 


456.3 


Y1-16 


69 


465.4 


Y2-2 


88 


443.3 


Y2-3 


[ 82 


444.2 


Y2-4 


! 78 


450.9 


Y2-5 


75 


448.9 


Y2-10 


76 


452.7 



[0 2 9 2] 

^&mn<7)&xmf&2tix% <x i> zom^ ^§tm<om.^m : y n 
<t) >f > ? mm l t , iamfio^fio >r > ? o . 05-0. 5 tre* & 

[0 2 9 3] 

*l§H^O > ? -b y Hi, v T > ^ > ? , 4 <i — 4 

'J?Z< £i>G-m >9*v MfiK, frfe-7^y^^ (a b 
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mmtz>m&^m^*z>M&Mt lt. M^o^jf (»k »!-) 

$J (i IT?) & co £ W & d ^ * * o 
[0 2 9 4] 

^n7'J-;HL<l^f 'J^7 Vftft ; m x. It* y 7° >; y yfcft tLXffl 

y^-uy it&mm £ & r vy f - > ; fly ^ y V 
*y *^y**v s-)]/m^<D£7%*?-ymA- ; tfilxJ^? h >»k 

t y h v ^ y ymm<7) t^%*y y *) > ^ nmv^mm t l 

T ii * J 7 9 n >»h - h n - - h n T * 'J v >»h 7 ? 'j vV > 

£ w - 1 £ & o - ti <b it ,7 u * 7 * r <d -utmm l x 

y-^A, 4f&7>^-'7 Aia^J: -? ^m.<nJjf-*yXh^Xi> J: < , Zh\z 
it % fih £ mftmik itzyg-f&tfii^-ij^tyx&^xkt^o 
[0 2 9 5] 

-?~ey?$km-t LTti, ^Jitf * 7 7°'J > L 1 7 x 7 - ^«, t7F 

-;Hg, T-'j ym^-f&TV-JViy L < [t^y- )VT \ m^fii y 7' 

> t lx^7 y*n >« % e 9 vn h r v- ^tt^7^f >^ 

$4- ^ fflz.ltT } ) — x ) T'y^k^r^ ^Dy7->M, t^7/-^ 

IPJ: 9 ^^f>M ; v7x^;m ^ pj7x-iM^yM, * 

d ^^^^^W^r^lf 4 - £ rt ? -e § * 0 -tub o$fe*Hi, ^n^7^7(7) 
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[0 2 9 6] 

•? &T v*> f- ; v r - ym*s t^rvy- ;u3fe£h j* n -> r - «t 

■f >^#<7) «t 9 & * frtf— <y ; ^ * o ->7->M ; t > h y y ypkm- 

1* & r 'J - )v & l < fi^ r- ^ r v*fe*h -< > ^ • * * 4 y v & w& 
c 1 &x ^ & 0 z*l h <»m¥z, ?u*-7* T<o—wi>mm l x w*bx v t > * 

i £ , *° 'J T y'^fl- * £<D 7 8k®- ( f Jv* mm- ( a b ) iJ - 

** ^7*7^ & ^fflf * - £ ?!» ? tti*^ o 

[0 2 9 7] 

MiM-, ll*t»*4-, Ri&ttft3lW07K*ttft 

C.I. *T4 V? YV-y K2, 4, 9, 23, 26, 31, 39, 62, 63, 72, 75, 76, 79, 80 
, 81, 83, 84, 89, 92, 95, 111, 173, 184, 207, 211, 212, 214, 218, 21, 22 
3, 224, 225, 226, 227, 232, 233, 240, 241, 242, 243, 247 
C.I. Y^V? 9 , 47, 48, 51, 66, 90, 93, 94, 95, 98, 1 

00, 101 

C.I. 9 , 11, 12, 27, 28, 29, 33, 35, 39, 41, 44, 5 

0, 53, 58, 59, 68, 86, 87, 93, 95, 96, 98, 100, 106, 108, 109, 110, 130 
, 132, 142, 144, 161, 163 

C.I. 1 , 10, 15, 22, 25, 55, 67, 68, 71, 76, 77, 78, 80 

, 84, 86, 87, 90, 98, 106, 108, 109, 151, 156, 158, 159, 160, 168, 189, 
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192, 193, 194, 199, 200, 201, 202, 203, 207, 211, 213, 214, 218, 225, 22 

9, 236, 237, 244, 248, 249, 251, 252, 264, 270, 280, 288, 289, 291 

C.I. 74V* F77^ 9 , 17, 19, 22, 32, 51, 56, 62, 69, 77, 80, 91, 9 

4, 97, 108, 112, 113, 114, 117, 118, 121, 122, 125, 132, 146, 154, 166, 
168, 173, 199 

C.I. 7->7 YV-j K35, 42, 52, 57, 62, 80, 82, 111, 114, 118, 119, 127, 
128, 131, 143, 151, 154, 158, 249, 254, 257, 261, 263, 266, 289, 299, 30 
1, 305, 336, 337, 361, 396, 397 

C.I. Tv-y Y'<H*l<v F5, 34, 43, 47, 48, 90, 103, 126 
C.I. Tvy K^^n-17, 19, 23, 25, 39, 40, 42, 44, 49, 50, 61, 64, 76 
, 79, 110, 127, 135, 143, 151, 159, 169, 174, 190, 195, 196, 197, 199, 2 
18, 219, 222, 227 

C.I. Ti/y K7>-9, 25, 40, 41, 62, 72, 76, 78, 80, 82, 92, 106, 112, 
113, 120, 127 : 1 , 129, 138, 143, 175, 181, 205, 207, 220, 221, 230, 232 
, 247, 258, 260, 264, 271, 277, 278, 279, 280, 288, 290, 326 
C.I. 7y y K-/^ v ?7, 24, 29, 48, 52 : 1 , 172 

C.I. UT^t^TW K3, 13, 17, 19, 21, 22, 23, 24, 29, 35, 37, 40, 41 
, 43, 45, 49, 55 

C.I. 'j 7 vt- 4 7**4 *V v M, 3, 4, 5, 6, 7, 8, 9, 16, 17, 22, 23, 24 
, 26, 27, 33, 34 

C.I. 'J7^f -f7Mxn-2, 3, 13, 14, 15, 17, 18, 23, 24, 25, 26, 27, 2 
9, 35, 37, 41, 42 

C.I. 'j 7?-r 77>-2, 3, 5, 8, 10, 13, 14, 15, 17, 18, 19, 21, 25, 2 
6, 27, 28, 29, 38 

C.I. 'J7^fo77^4, 5, 8, 14, 21, 23, 26, 31, 32, 34 

C.I. s<-z/y?Uv K12, 13, 14, 15, 18, 22, 23, 24, 25, 27, 29, 35, 36 

, 38, 39, 45, 46 

C.I. ^-v -y hi, 2, 3, 7, 10, 15, 16, 20, 21, 25, 27, 28, 3 

5, 37, 39, 40, 48 



mtl#2 004-3035073 



Wm 2003-088356 



^-v: 140/ 



C.I. ^->yHxD-l, 2, 4, IK 13, 14, 15, 19, 21, 23, 24, 25, 28, 
29, 32, 36, 39, 40 

C.I. ^-/^^-l, 3, 5, 7, 9, 22, 26, 41, 45, 46, 47, 54, 57, 60, 
62, 65, 66, 69, 71 

C.I. ^->7^r^8, btl&o 
[0 2 9 8] 

X(The Society of Dyers and ColouristsU) , [mm^LBM^K] B^BM 

iMm#^(i989^fij), rftffwi-tDffl^#f j cMcmiis (1986^0), raiH> 

*MlJ CMCtb^(1984^fiJ), W. Herbst, K. Hunger ^HHC X Z> Industrial Orga 
nic Pigments (VCH Verlagsgesel lschaf t, 1993^TlJ ) £ 0 
fc^^ttTVWH- (7V">-*«|-, ^#14TY"«{-, *fS^TV*«h 

y >&BM, ^yv=nhm\. v k v**-^ 
>^»k >f v >f > K y * y -7 9 n y&m®-. ^Mfanen- 

>»rt^* 0 , «Mf|--e(i, HfeM^OC. I. Pigment Yellow 34, 37, 42, 
53&t\ m&BM<VC. I. Pigment Red 101, 108fct\ t^i#<7)C. I. Pigme 
nt Blue 27, 29, 17:1& t\ m^BM^>C. I. Pigment Black 4 h& 

fc\ B?frBM<7)C. I. Pigment White 4, 6, 18.21& <t"£W & CI <t rt s T- # & Q 
[0 2 9 9] 

nvT->ffi#, T> h ^*y >^,<7)^ h u>m®- (tztz.l£C. I. Pigm 

ent Blue 60% £~) , *fe&Mftt U-^r^N-^O h 7 ij h; A|p 
0£L<, # H"7^ n vT->0f|- WiL^WtLtli, C. I. Pigment Blue 
15:1,|bJ15:2, (WJ15:3, |b!15:4, |SJ15:6& ¥<Dm ~7 9 n -> 7- >, -^y^nn^r 
v> U&JfiiHti? 7^0y7-^, 7i^9A7^ny7-> T*(i|&'J-H# 1^860475 
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-f-KfSlfcOj£jsh C. I. Pigment Blue 16X~$>2>M£%,7 * D ->7- >, 
JS^Zn, Ni, Ti-e*^.7^o->7->^t\ ^T^fiF £ H/>& OliC. I. Pigmen 
t Blue 15:3,1115:4, 7;^--)A7^Dy7->) 7^ft&£F3 Lv^ c 
10 3 0 0] 

ftK^Lm&VBMTlZ, TV'BM W$ L^mt LT(i, C. I. Pigment Re 
d 3, 115, rail, [WJ22. 1138, 1148:1, 1148:2, 1148:3, 1148:4, 1149:1, H5 
2:1, 1153:1, (157:1, 1163:2, 11144, (1146, 11184) fft^ftti 
<7)(iC. I. Pigment Red 57:1, H146, H184) , Vy^BPt 
mtLXltC. I. Pigment Red 122, 11192, (1202, [1207, (1209, C. I. Pigme 
nt Violet 19, H42, %frX*1>1ftt Lv>& <DliC. I. Pigment Red 122) , 

■r>&<DC. I. Pigment Red 81:1, C. I. Pigment Violet 1, (12, d 3 , (127 
, 1139) , is**V-Vy?hBM (MxJfC. I. Pigment Violet 23, H37) , y 
^ h tfnn \£u-)V%m& (Mz.l$C. I. Pigment Red 254) , ^'J U>BM ( 
^U^.(fC. I. Pigment Violet 29) , 7> h?*y >&BM (Mz.l£C. I. Pigme 
nt Violet 5:1,1131, (133) , ftOy^ (1?!lx.t£C. I. Pigment Red 38, 
1188) tmt L < ffl^<b*i&o 
[0 3 0 1 ] 

f felfti Ltlt 7VM («P£ Lv^t LT(i-ey 77i^(OC. I. Pi 
gment Yellow 1, 3, 74, 98, y^7vM|^C. I. Pigment Yellow 12, 13, 
14, 16, 17, 83, ft^7'/^OC. I. Pigment Yellow 93, 94, 95, 128, 155, 
^>X^^v*D>|(OC. I. Pigment Yellow 120, 151, 154, 156, 180fc£\ 

KU >->fy>f> K'J 7 yThBM (*f £ Lv^Jt LTfiC. I. Pigment Yellow 1 
09, 110, 137, 139&t*) , */7^d>1^ L^#!)£: LT(±C. I. Pigme 

nt Yellow 138* t*) , 7 7^'>hn>i# (^JAJi'C. I. Pigment Yellow 24* 

[0 3 0 2] 

BMMt LTti, (£?£ L< Ltli*->f>77 y 
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COOltil, tUy^mM (C. I. Pigment Orange 13, 16* t') *?BM%\- (C. I. 
Pigment Green 7* f ) L X i> X 

[0 3 0 3] 

[0 3 0 4J 

h\ f n 7 7f ^7 >t-^A^n7^f (7) * f t ^tt^fflffitt^]^, 
# v ^-^r yxf u > * ? 7 i — 7- ;m<7) y - yfeWMt£&M * 

[0 3 0 5] 

#Mrgt4^jco^if±-r y * c^lt o . o o 1 - 1 5 Sft l < t± o 

. 0 0 5- 1 011%, MC^JKliO. 0 1- 5Sfe*4, 
[0 3 0 6] 

*%m<?>4 v vizm^zj *&mfo*izffitz<Dm&t&mx£n. 
m * mma i n/ 1 tz aim z z. t \,z x o xvmt &zt &x # z> 0 «^ 
n&tt& r*i«#j tit, 7kXit*t&m<D7kmm&mmmM£<nm.&®iz, 

[0 3 0 7] 
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i k x zmmmm* <n^mm%.m^ffi.x&z> 0 tt^^i^wi l < mm 

[0 3 0 8] 

0Ox.(i\ y?y-;K j^?s-)U^ -7°d/nv-;u, V7°n/v -;k ~r 9 J — 
>K ^f777;-JK sec-^;-;K t-y*?y->>K ^>?y-;K ^ 

y?DA + t/-ji/, ^>->';V7;l/3-^) , 3fr%T )V a - jvm. ( 
#!Jx(£\ ^^l^>y*>; yxf y W a -;K h 'J x.^- > y* 'j X7 

, *° >jx.^-ix>y-''J x7-;k 7°o b°lx>y**'J xr-;K -7° n t: w > y* 'J xj — ;k 
y°n ew>y*i; x?-;k -7- ^ v > y* >; rr - ;i/ , ^^+)- > — ;k 

MSf^ (#iJxJ£\ -x-^lx>y; xr-;i^y y. ^-;i/x\-7^K -x^- V y w xr 
^;xf;i/x-f;K xf L / >^'j3-;i/t;7'fiVx-f iK v-x-f- W > y*;i/ 
xr-;i^y ^f^x-f ;K yxf i/>^'j3-;v^77'f ^x-f ^, -7°o t: 
x?-;i/^ey y -^;i,x.-7^k ya tf i^>y*'; x7-;i/^y y^^^-x^ 
, ->7n tfi^>y*'j x7-;u^ey f^x-t;K h 'jxf y 
f^x-fiK xfl/>^ij3-;k>7^f-K -x.^i/>y*;vn — j^y y ^- 
^x — T^T-tf — h > h •j-^^-^yy*'; y ^;i/JC-7-;ix, h'Jif 

i^>y-i; n-^/xf^x-fii', x.-f-i^>y--ij n-^qey 7 ^ — — 
) , (#!];Lfi\ x.*y-;WT^>, yx^y-^7?>, F'Jx^7-^ 

T<>, N-ifiVyx^/-^7?>, "=e;i/ 

N-^^-^^;W^ 'j Xf I/>y7^>, yxf |/> 'J75 h 

ijxfyyf l>7ry, *° 'J s-f-vy* X 7- h 7 y *A/-fu \£u y ->7 ^ > 
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) jsXV-tntiMDm&mMi (Mx.l£. *M7< K, N, N-/^HU7 
5 h\ N, N-^f^T-thT? K, v>f;^;^t#v K, 2 
-fcTn«;K>, N- 2 - tin <; 2 

-t^t^/'J K>, 1, 3 - f ^ - 2 - ^ / V'J y 7 7-t h - h 'J ^ 

[0 3 0 9] 

it 1 7 om±T-*-?)o 

#!)x.f£\ 7^^xxr^l (Mx.l£. yVf ;i/7 * h , v*^;i'7* 
K yy^D^y;i/7^l/-h, y - 2 - xf ;VA^ y ;V7^ 1/- 
->;i/"7^ — K tfX (2, 4-y-tert-7^l^7i-^) ^77^1/- 
K ifx (1, l-yxf^7°nf;i/) -yzis-Y) . ') >illi*^*>(?)x 
XTii'l (#!lx-(;r, y'7i-m7i-K MJ7x-H^7x-K h'j 
7yy^7x-l-, 2-XfM+yjl/y7x-;^^7x-h, V*??- 
^7fjp-tX7x - K F l Jy7nA^ y ;wtX7x-h 1 h 'j - 2 -.x\^;]/^ 

->HX7 jt— h , h'J Kfy^*X7x-h, y-2-Xf;K^ry;i/7x 
x;^7x-H , tiflxxf^l 2-xf;l/A^ y ;^>y 
•x- K 2, 4-y?OD^> , /x-K KfvM^'/x-K 2 -x.^-;i/^\ 
^y^-p-tKDJfy^^/x-H , KH (fll^tf, N, N-yxfiP 
Kf*>7 5 h\ N, N-yxf^ 7 7 , J^7^ K) , 7;^ -^mt fcli? ^ 
/-^l W7^f7 l J^7^3-JK 2, 4-y-t e r t-7^^7x7- 
fl/fcf) , iBS^x7;f^i («ilf, ^^y'7*f^yxf;K 3A^y' 
-2-xf;v^y;i/, f F7fA>S2-A+yiVfy^ ^x>^MJ7'f 
i/x.^f-)VT^V- Y , 4 VXf 7'J;i'7^f - K MJt^f^v FU-h 
) , T-iJ^^S^ (N, N-y7*f^-2-7'F + y-5-ter t-t^f 

^7x'j>^a , i&mt^^yj >m (ta^w*i o%~8 o%^<77^ 
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t e r t -T5;U7jl/-;K 4-Kfy^t : lry7x;-jK 4 - Kfv^t 
dfy^;p,f-^7x/-^, 4- (4- Kfy;l/t + y7x^;l/X;l/*-^) "7 
x/-^) , (1?iJx.(£\ 2- (2, 4-y-tert-7<^7x 

-2 (if^K^y^) V ->'7 x.-;i^'J & f~7!>^f ^;ft& 0 * 

^^Jirtirt§t$»Hi*f LTS»Jt-C 0 . 01-3 tern, «f * L < t± 0 . 0 1 
~1. 0^M"Cl^ffl-C^^o MMWSLtv^t, M-^coflilOTRf 

)V*X7jl~- V t *J-r*f-)V7 9 V- K M)tnH77x-^y (2-^ 
^-;u^s^r->^) -t/^-h, V7^-)\s7 ? V- Y ttf') (N - t - "f^-fo T ? 
^T^ K) ] -C^ffl LT & cfcv^ 0 
[0 3 10] 

c:n^»».^«iS«Eo^jfi^rffiii«x.(ir*a#W s »2, 322, 0 2 7t, H 

fjl2, 5 3 3, 5 1 4f, 1*1*2, 7 7 2, 1 6 3 |S|* 2 , 8 3 5, 5 7 9 
f\ El*3, 594, 1 7 1^, RI3, 676, 1 3 7f\ H*3, 689, 
2 7 1^, PH«3, 7 0 0, 4 5 4f,|0jf§3, 7 4 8, 1 4 H?-, PHK3, 7 
64, 3 3 6f, |5j^3, 765, 8 9 7f, 3, 912, 5 1 5f , |S|* 
3, 936, 3 0 3f , PI SI 4, 0 0 4, 9 2 8f, 1*1*4, 0 8 0, 2 0 9f 
, mm 4, 12 7, 4 1 3f, 1*1*4, 1 9 3, 8 0 2f, 1*1*4, 2 0 7, 3 
9 3f, 1*1*4, 2 2 0, 711f, |*]*4, 2 3 9, 8 5 If, ^4, 27 
8, 7 5 7f, 1*1*4, 3 5 3, 9 7 9f, 1*1*4, 3 6 3, 8 7 3 f , 1*1*4 
, 4 3 0, 4 2 If, 1^*4, 4 3 0, 4 2 2 f, 1*1* 4 , 4 6 4, 4 6 4f, 
1*1*4, 483, 9 1 8f , mm 4, 540, 6 5 7f , mm 4, 684, 60 
6f, mm4, 7 2 8, 5 9 9f, 1*1*4, 7 4 5, 0 4 9f, ^4, 935 



tBE#2 004-3035073 



4# M 2003-088356 



v : 146/ 



, 3 2 1 t, |5JH 5 , 0 1 3, 6 3 9f, EMH#fff& 2 7 6, 3 1 9 At, m% 

2 8 6, 2 5 3 At, |WJ^2 8 9, 8 2 0 At. [bJH 3 0 9 , 1 5 8A^, ^ 

3 0 9, 1 5 9 At> (WIH3 0 9, 1 6 0Af, l^$5 0 9, 3 1 1 At, 

5 1 0, 5 7 6 At, ISllsfi 147, 0 0 9^, R*1 5 7, 1 4 7 t> |WJ 
il 5 9, 5 7 3 t. 2 2 5 , 240 At, 2 , 091, 124 

At, #P?P8 48-47335 1, |e]50-26530t, |bJ 5 1 - 2 5 1 3 3 
[5)51-26036t, H51-2792H§\ ffi51-27922t, Wl 
51-149028 1> 1*152-4681 6 t> R5 3 - 1 5 2 0^, |5j 5 3 - 
15 2 1 f, |W153-15127t> |WJ53-146622t, R54-913 
25 1. [5J54-I06228t> |h] 5 4 — 1 1 8246 1. 1*155-5946 
4t> P156-64333t. 1^5 6-8 1 8 3 6^ [5]59-204041t 
, |WI61-8464 1t> 1*162-1 18345 1, l*762-247364t, 
l*J63-167357t, 1*163-2 14744 t, l*]63-301941t, 
IeJ64-9452t, 1*164-94 54 t, I*164-68745t> #Hfl¥ 1 ~ 
101543 1> |5ll-102454t, 1*1 2 - 7 9 2 t, l*12-4239t> 
|B]2-43541t, I*l4~29237t> l*J4-30165t, (5] 4 — 2 3 2 
9 4 6t, (b]4 - 3 4 6 3 3 8t#^IS«^tL-CV^ 0 

±tzMm*mmmm±. mmnmmzML, wmtxo. 01-3. omm, 

ffiKliO. 0 1-1. O^i-e^ffli-^o 
[0311] 

ztrfx^Zo m%&mmmmt lt(±, ^j±xm^3 o°cw_li 5 om 
<7>^mmmx$>z> 0 m^f^^y-^m m^^^^r-t^- v. y^-^r-t-r 

^yh>, ^f^H^, v^u^HJ-y >) , KSI (0UxJ£->*^ 
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o 

[0 3 12] 

iiimt Lxk±*i®^[zmft*m\\^&iims~®c.wx$>2>i}^ mm^^im 

[0 3 13] 

, ViHf^>Mii7;f;K 'j t * y x f 1/ > y ^ > llffiSx x f ;K 
^'Jt^fyxfl/>7iK^7^>, /'J-t'J yilixxf^K t^fyxfl/ 
>t^fy7'Dk , uy7'n^3 # >; -?-*$<o ; ~-*y iLv\ 
£ fc, T-b^ U 'J * * yxf l/>t^ry K#ffijS1£#jT?&& S U R F Y N 

OLS (AirProducts&Chemicalstt) ^iL< fflv>£>*i 
4o N, N-y>f;i'-N-7^;i'7ry* + yKWJ: ; )^7r/t* 

v KM<7)M14#®^tt^J^^)«ff Lv> 0 H^, #Hf§BS5 9-157, 6 3 6fO 
^ (3 7) - (3 8) I, 'J-*-?- .f^X^D-yf-No. 3 0 8 1 1 9 ( 
1 9 8 9^) IB«ScO#Mfg-14#J £ L T^tf ioift^fc^ti«5o 
[0 3 14] 

aJiEilf 2004-3035073 
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-?-*mvfZ>Z.ti> 7Kv§14 tit 1 )-? — £ L T it , t?^)\£-)\,t 

ij;i^j^-r;l^ fz^x^f^I, TflfrT^Vm. * ? ? ') frT < 

7% #'J*-^-hf ^fffflf^Ch^t^c CtLt><0^«;T-{i-S03- 

tmi-ZL<, 1 OSi%ttT-effl>/^tL^l t^i L^o 
[0 3 151 

- t^^^^o WMtffi L < (± 1 fx mJ^T\ «fc«9fiP£L<ti5~ 
1 0 0 n mX$>& 0 

witmim, i§L'L->mm<vteii\ it«ii4)iio4 17-41 8^-/c 

ie«c $ ti-r ^ a -fife £ m & & t\ ^co^-fe-e^i; ufffj^-r & c: t &x § £ 0 

#iUf£\ ^ ^^cf^^^Jt^O. 1 — 1 J: n izMm^X^MLX 
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—m SS^fUfi^) J Oil 9^-v^g£tt* f *-5o 
[0 3 16] 

mtz4>? 1 ^ 1 <f-C5 mJiLLO&T-fc 1 OflJAT, 1 ^mWi^* 1 0 
[0 3 1 7] 

MiftLTIi, ^>^>}ff# 

M&.**=i?i-4*f-l3., US- 4 5 3 3 2 5 4^ 6 - 4 7 2 6 4 ^ 

- (A. P. V GAULIN INC. ) , vOo7;K^f- (MIC 
ROFLUIDEX INC. ) , T 1 4 *f- (tt^|i^+V7y>) 

Sfc, iS^c&o-CUS- 5 7 2 0 5 5 1 -Sf-Hf£*c £ tiX v>£ «t ^ 4% iSiiSE 

BEE 2 0 0 0 (BEE INTERNATIONAL LTD. ) tf&ifbti 
[0 3 181 
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&&%i\:fr%kgzWX~$Ut^2>m<7)mt)tt 5 OMP a J^_t-C£ «9 , ffiL< ii 6 
OMP aW±, Mi:ifi L < li 1 8 OMP a JiLtT&£o 

W±0?LMt ^ f ffl t ^» (7) lit Cff i L v ^^-e^ ^» o i/c. -JgCtKbO?! 
>J y y'CO^ ^£1" 4 ft tCH JSSJE* *yf>f -*f - £ ii il $ « ?j & flP Z 

. isn«ate^-c*-6o -oi6»js^r«?SFSijoi^*ie«±iL<kia^ 

[0 3 19] 

3:33, >?vx y hffi-f > * OWWWffiKon-Cti, #08¥5 - 1 4 8 4 3 
6-^\ |sI5-295312^-, 1^7- 9 7 5 4 1^, l^7-8 2 5 1 5f, FJ 7 

- 1 1 8 5 8 4-^o#&«tc»an* f iE«$nrv>-r, ^ici*^ ? 

[0 3 2 0] 

<fta$**fc*<a««1fcii*k ^^WMk Kfkl»ih#J, ft!iJ&M&£iK 3t® 
[0 3 2 1 ] 

00 1 Ltliif l/>y*'J -/u kf ^ > ^'J 3 -;K ->*jl u > $r ij 

fl'-l, 3 -yn/O v':*-;K 1, 2, 6 > h V *-;K 7-te^U> 
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fra-^m. n-;^y *^-)\, (Xlixf;!/) yz-^f-V 

yyi)u-)V^; OL\±x-*f- )\/) .x— h 'J xf 

2 - tfn 'J K>\ 2 - fcfo >j K>, 1, 

ih#J«#a-Cfflv>-c U^12 «J2Jl±#ffl UU^o £ft c>oft*l*jL*iJli 4 
>?*PiZl 0-5 0fl%Mt^:^fl Lv> 0 
[0 3 2 2] 

%mzm^2>zttfx*£2> 0 ztihin y^^K 10-3 o scs%^i-*u£?e 

[0 3 2 3] 

*i*^*ftTO«FJ£: LT(i# PffiBS 5 8 - 1 8 5 6 7 7-^$L R61-1905 

3 7 #BB¥ 2 - 7 8 2 |b]5-197075 (WJ 9 - 3 4 
0 5 7^r^m^UWL^tl^>V b VTV-fr&it&to. ftffiVB 4 6 - 2 7 8 

4 #FI¥5- 1 9 4 4 8 3-^&^ *g]#f^3 2 1 4 4 6 3-JM$KfE 
<RS > v'7 i y y&1t&V9. ft&m 48-30492 (SJ 5 6 — 2 

1 1 4 l-^&fn. o-88io 6^&m^tznmztitzm8Lm&it&m 

> WmW- 4-298503 ^r&m. 1^18-53427 1*18-23936 

8 1^10-182621 & H¥ 8 - 5 0 1 2 9 1 

DfcSftfc h "J T y'y&it&ty}. 'Jt-ffa^D-y't-No. 2 4 2 3 9f 
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[0 3 2 41 

7x7-^1, r-»;>^, T<>^ -f>^">^, ?u-?ym, 7^3*vT 

7& ? £>£ 0 «t iJ^WIili'Jt-ff^^n-i/t-No. 1 7 6 4 3 ^)|V I 
I<7)I &v>LJ^ (WJNo. 15162, RNo. 1 8 7 1 6^6 5 0I£i, 
IWJNo. 3 6 5 4 4 O 5 2 71, |hJN o . 3 0 7 1 0 5 <T> 8 7 2 (S|N o . 1 

5 1 6 2 ^m^titztwmzum^^t^t^^mEe 2-2152 7 2t& 
fiio 1 2 7i- 1 3 7Htcis«$n/^«eMt^o-^5.^t-^wiJC'i-f 
ti %> * mm -r h z. t § z> o 

[0 3 2 5] 

;i/jc*-r;K 1, 2 -^>V>f VfT/'J >- 3 -*Vi> J: Cf^Ott^^tf £> 
ti&o Ztib&J y^4>C0. 02-5. 0 0K*%^ffli-*O^f*fi Lv» 0 

■;r/-;W^T>^6>, yMVT'ne^T^^-^A-h^'f b, EAtS^ > * .x 
'J 7s 'J h — ;K yy^DA^y^T^^X^A- h7/f h , ^yy'h 'j7 V- ^ 
^^IfbtL^o £*Hbl±, >f>$"t«fc0. 0 2-5. 0 0St%flt-i.W 

[0 3 2 6] 

ffiSE#2 004-3035073 
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-1 lt:ii?titv^:t^H^ 0 pH**4*?S»" , C**J»'fr«»'fl-OiS» 

^m-^a, u>ith'^A, >; >^i tK^-^ h ->A^^<7)«ji:^^T> 

■^-TtR, ^^;l/T^>, xf;i/7^>, vjE.^;i^r^>. h 'J xf ;i/7 ^ 

LT(i, il^, Sfc$L x ) **BJU h 'J * a, fife 

SfcRai* 1 ; 'j >^2tK^* »; ^a, >j >m2*mi- v »; ^a^m^i:^ 

[0 3 2 7] 

KO^lDS'f fe?»JS**0. 0 1-10 S/m^iEH-e** 

"C<£> Z> o 

h "J *A, flgBS* V ■> A, flc®?*^ h «tK^^ 'J ^A, h 'J 
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a, >; >ki tK^^- h a, *«^, 'J >^2t»c^^ 'J * a, ';>^2tK^^ 

h <; »>A^<7)4ft^b^^. I^^-f-h'J^A, S^^'J^A, ffiH^U^A, 

<5> o 

[0 3 2 8] 

*3§9!<7M >^*S*t±, 2 5tCfe^ 1 - 2 OmP a • s MCffJ 
L<(i2~15mPa-s t?* ») , #tz«f i L<li2-10mPa • s t*&£ 0 
3 0mPa • s £®£&<hfeii®ft[0^f j§jg^ll< £0. P±ffit» 
o ImPa • s^iHTii, &mMWltfK Ctt tztbiz&fiL&i&rF-t&o 

ttJS8l!^W«r'ffifflLT<> «tv» 0 MP»Ji LTfi, -fe;n=r- 

mfbfiZo MK#L<(±, r«ift»!*a«rj (J£ffitif*R1&£, 1999^) £9* 
, W r-T >^ va. y h yj yfm'r 5 *;UX (98iiM) -^O^HK;[p| • H 
(v-o-Av-, 199730 162-174H^ffi*c^tL-CV^ 0 
[0 3 2 9] 

fefc<Oftj£M1&&\Z} I S<DZ 8 8 0 3 CiiCfet^titV^^ Ti?iSp D pO 

«tt\ EMttJ£tb&*«fc&o **WCttlU— *«0«»^:VM- 100A-L1C 
«fc 0 2 5rtCT?8iJ^L^o HifO^ei^U*^ (Pa • s) Tr<fc&^\ jlljr 
»± S 'J /*X * (mPa • s) £ffi</>&o 
[0 3 3 0] 
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&^T2 0-5 OmN/m^Tt^^It^ffi L<, 2 0-4 OmN/mWlT 

. 0 1 -2 0«i%O$EHT-fflv><bn&^<h L<, 0. l-10fi%W 
[0 3 3 1] 

13*7 *ttzl$&&<Dm^WL* Witt- * ti -M>fti9: L T M ft £ 1" £ , ill # t « 
[0 3 3 2] 

W^n^f KJ [ (ft) p. 69-90 (1977) ] \,zUWLZti&£ 

<b^> tPif 3 -2 0 6 4-^&«ti|BIR$*L*J:9=Sr?ftlllflfe«lte* s ftIt>*t-Cv^ 

[0 3 3 3] 

h (%m<7>$Lf&&m) zmitz-ttztz, ztuf, £*)&<<dw 
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mmma^Rtjmmt una, wc$«7'D-y^ffl^tj§$4 i ^^M^ 

[0 3 3 4] 

#:j&53\ ii555^sJ&^£f:flfc-f & 0 << > * Vs. v Y > * WJ¥f&1£$5Mi, 
SfMWnti^ > * <^ifc^tt£{gfF£-^ £ fzW^mz i>J>? Vs. y h 
[0 3 3 5] 

>^>f^-&itiT\/^m¥^55-T-S^5 0 0 0 ^Ji^-f^rco 

t-^T^r7-;i/pTv#tti^^^t^^<!:-^tf «bn-2>^\ HSClftm' H 
[0 3 3 6] 
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fO^&jfciSte*^, *° 'i 7 ^ 'J # 'J7^'J ^7< - ft <b ?>*fi£- 

fazt^&T? v^mm. fr&T)u*v vmm, ^t-i*jc-so 3 -, -coo 

o 

y t Ltli, T * 'J )VJL-7)Vi/ a > $r fj&HJ^t '£>ft& 0 

o 

[0 3 3 7] 

5It%, Sft L<(±0-3RI%, «t W£ L<(±0- lgi%T*^ 0 
ft>*5i/Mi7-t> #® r£-14£iJ ^ »f <b ft £ o 1*1 A T - * ^ m#Brl&14^J 

* 0, J t + yifl/>7;^JH-f/K sK'; t^fyxf l/>7)^iV7'lil'X- 

-t >; yi»x^ -f ;k * * yxf u > * * vt°d tr w ^ rn y 9 3 # >; 
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^It^^SURFYNOLS (Ai rProducts&Chemi ca 1 stt 
) i>ftiL<m^^htlZ> 0 tfz^ N, N-y7f Jl/-N-7iK^7? > ^" ^ v 
K<7)J:9^T< KM^M^MrS^J^^^i Li/> 0 sEK, #P?Pg 5 9 

- 1 5 7, 6 3 6^-0^ (3 7) - (3 8) I> U-»f-if- • 7-V^o-v>- 
No. 308119 (1 9 8 9^) f2i5c<7>#ffiS14#J t LTW £ ^M!^ 

t &X # * o 

*%wv>4 >?<7>mmM?]i±, ztibtmrn Lx$>&\,mi%mL%^x2 o - 

6 OmN/m^i Lv^o $ t> &c 2 5-4 5mN/m^i L*/> 0 
[0 3 3 8] 

[0 3 3 9] 

C-3^Tl^t^ 0 fei!#££U f fe§f7 -f ^AC^t&££Hfc(iL B KP, NBK 
P^Wft^^y, GP, PGW, RMP, TMP, CTMP, CMP, CGP 

£■ l , mmwjf&m, wffli'p&m^&mmwxmm 2 ntz <v^mmmtx& 

hOV>W*ot(>J:<, £##:OJ^(il 0 ~ 2 5 0 /* m. £pfi{± 1 0-2 
5 0 g/ m 2^Ii Lv> 0 

v^o $c>JC^t}fft:u»i % TG*l/>^-, y "7 h ft 
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[0 3 4 0] 

Sfeiftt Ltl±, ifeK*^v^A, S3I±, 
« B B aIy')l SBJT;u^-^a, Jt^V^v-^A, il^^y-JA, tK 

h , »; > h , j£3R»ffi, * 9 < >#iiB^o^r«8i3iW36 f *tf 

k «t o rt# h ti&tefcmmR ifm^mm.^ izx^xnhtiz ^mm.^rn 

[0 3 4 1 ] 

±$m&z%:imK^m-r2>$m&t lti4, *#mk*4, #if i o-8 1 

0 6 4f, PI1 0- 1 1 9 4 2 3, HI 0 - 1 5 7 2 7 7, 1*110-21760 
1 , |b} 1 1-348409, 2001-138621, [WJ2000-434 
OK [^12000-2 1 1235. 1^)2000-309157, H 2 0 0 1 - 9 
6897, IWJ2001-138627, 1 1 -9 1 2 4 2, R8-208 

7, [WJ8-2090, |WJ 8 - 2 0 9 1 , |a] 8 - 2 0 9 3 , [WI8-174992, 
1^1 1 — 192777, #P*12 0 0 1 - 3 0 1 3 1 4 & t'K&fl^ft*: & <7>£ffl 

[0 3 4 2] 
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^tfetti^^T-^^tfbtL^o d*i<b<7)7fc14^ £(i2«JiUi# 

[0 3 4 3] 
[0 3 4 4] 

* 0, ;-7-^^iJUov>T(i, #^DS4 8-2 8 3 2 5f, |bJ54-74430 
-S§\ PI5 4- 1 2 4 7 2 6f, [WJ55-22766#, ^I5 5 - 1 4 2 3 3 9f 
, [5160-23850-^, |S|6 0- 2 3 8 5 1^ ^16 0-2 3 8 5 2^ [i] 6 
0-23853-^% H60-57836-^\ |i)6 0 - 6 0 6 4 3f , IWJ 6 0 — 1 
18834 -t, H60-122940-5\ PI60-122941-^\ [e] 6 0 — 1 
2 2 9 4 2f, |t]60-235134-5§\ #P*J¥ 1 - 1 6 1 2 3 6 -^O^fR, 
TfcStffl* 2 4 8 4 4 3 0f, |s!2 5 4 8 5 6 4f, |S|3148061-S§\ ffl 3 3 
0 9 6 9 0f, R4 1 1 5 124^, ^]4 1 2 4 3 8 [s|4 1 9 3 8 0 0t 

. [514273853^-, ^I4 2 8 2 3 0 5f, |eJ445022 4*§r<D&mffl*lZ 
tSM.tf$>Zo mmW- 1 - 1 6 1 2 3 6t&«0 2 12-21 5 JCKSEIROtfU -7 

[0 3 4 5] 

ft« ? SHv> 0 iOJ: d %*?-jr>mmt Ltli, *°'J7^ K#';7 5 
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1 5 S»% tfftt L < , #C3-10 d Lv^ 0 

[0 3 4 6] 

tK7vK{t^, 7v/Wt^ t'-^^W'fb^, ^xML^, T 

;nf>0*#W*ft^»flIt LTfi, #IS¥1 0- 1 8 2 6 2 1^ #P320 
0 1 - 2 6 0 5 1 9^ #R1 2 0 0 0 -2 6 0 5 1 9f, #4W 4 - 3 4 9 5 3 
4 -3 4 5 1 3f, 4 -3 4 5 1 2^ #H3¥ 11-17 0 6 

8 6t, #^BB 6 0-6 7 1 9 0f, # H¥ 7 - 2 7 6 8 0 8f, #BB 2 0 0 0 
-9 4 8 2 9f, ti¥8 - 5 1 2 2 5 8^, 1 1 - 3 2 1 0 9 

[0 3 4 7] 

t Ltlit^o #ffi@ttS«J^ov»T(±, ?#P^BS6 2-173463 -t, |W| 6 2 
- 1 8 3 4 5 7-^0££#KfE«crt s &&o 

, JRf&BS 5 7- 9 0 5 3f (i8-l 7 flB) , 4$ MBS 6 1 -2 0 9 9 4f, |WJ6 

2 - 1 3 5 8 2 6-^0#&«tCiB<R7&f3bS 0 

[0 3 4 8] 

?ira<h LTliJRWP 1 - 1 6 1 2 3 6f&«l0 2 2 21, !|li¥9- 2 6 3 
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0 3 6f, m P*3¥ 1 0- 1 1 9 4 2 3f, #12 0 0 1 - 3 1 0 5 4 7 -^Hfeft 
[0 3 4 9] 

% >^ffilill"C'i2l^U^ 0 
[0 3 5 0] 

mt*9>, mitms. mtms. k iK7^5--> 

A N g^±, Jl^^v^A, ^SSv'J*, 3D>f/ 

[0 3 5 1 ] 

;i/ tf o 'J K >^03fa8teEE5H\ * ^ W > 79 v V5r?^^, t ? U ^xv 
[0 3 5 2] 

tHIE#2 004-3035073 
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ho * B| J-7-»«(:o^Tlt #HBBH6 2 - 2 4 5 2 5 8-^, 
1 3 1 6 6 4 8^, IBI6 2- 1 1006 6 ^(D&'&m^Um.tf&Zo Jf?MrM 
SJg^&V> (4 0OTO) v-|^^1R!»S:flt»aiJ«:*tr«»caSlra-t* 

[0 3 5 3] 

Bs#t l T^Mffi £ f ijffi L T ^ > ^ £P±th £ & 

[0 3 5 4] 
[0 3 5 5] 

®f#U nn'A^ilE %&&^&£*rr<, *«lO*ftif^ ^7 p H'®ft<7) 
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[0 3 5 6] 
10 3 5 7] 

[0 3 5 8] 

[0 3 5 9] 

0 k H z ULt, 0iL<(i4OkHz <fc •) 

ffiL<(i50 kHzMT^^„ ifcWafetSttKJ: *) ffiKflnx. <b fib*-* 
Jl/^-fi, aUT, 2 X 1 07j / m 3&±, L< (±5 X 1 07j/ m 3&_t, «t 
L < ti 1 x l 08j /m^X±.Xhh 0 itz, ^fcmW)<Ott5-f%ffl t LX ti 

[0 3 6 0] 

tbSE#2 004-3035073 
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[0 3 6 1 ] 

mmmmt Lximfc^izmmRtf/xitfrWi-rzxmte, mtmnz^m 
fcn-to&Dmmzmm-r&xmt, m&<vmfczm&-t2>xmt*m-t2> z t 

±nm&<7>mmzi&&-tzi:mi*. m&xmxi>®.m.xmxi>£^ 0 

t tz , k j: & ^ > ? « & u sn«iitt^* & * mm -t z> z. t a 

ifcscxe it , m&nmfo * m.&*t & xm t m u# z tz a -e <d'& \z%mt zzt mi 

[0 3 6 2] 

3/«m£lT0. 0 5^m^±, HfriZftZ L< (± 0 . 3//mJ^T0. 2 5 // mW± 
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[0 3 6 3] 

ffl^T^^o @^&^J:&JMr&<7>*§£-(i, jiff L< Ji3 0#~2Bf^, «t»)«f 

s l < a 5 1 m mmmmm'tzft •? t x ^ 0 

HfHv>o O 'J ->SJ til, h a * y ?-i,z£ nwmztiz 

[0 3 6 4] 

*mwt<z&ifz> 4 y ? <vmmn±^<7)tmmn& o . 1 P 1 m± 1 o o P 1 

rafrflO^S Lv^|EH(i 0 . 5 p 1 m± 5 0 p 1 &TX& 0 , # 
$ Lv*$£B(i 2 p 1 J£LL5 0 p 1 J^T"e&&o 
[0 3 6 5] 
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[0 3 6 6] 
[0 3 6 7] 

#&9!fcJ3V»'r>r SBS*t*|^T?«i-4 t §OP±tbjH«(i 1 KHz JSL± 

i^v>lift^S?l1-^/s:i6, ttffi&m*6 0 0dpi ( 1 >f y**>tz *) <D Y y hWO 

fc 9 j -fx & i&w-c£>& t ^j^^^> o -r tnimwjn.1) KWimffh -6:^ 

[0 3 6 8] 

o 
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*5> o 

<< x t *T?iiis »iffitt«Bw^ t «wcft5c $ ft, ®«»tifli^-^>*is 

L 88 ft& 0 
-c7)JTii^?£tfc£ 1 OKHz Kl£5El-&t, 1 0 Ov^D^riCA^ KfiSE 

0 ?n$nci/6 0 0 >f 4 2 ^ * n >&Wrt Z> «t ^ Klfc5e 

[0 3 6 91 

x.(i*#^¥ll-170527tC^^$^L^<t 7%MM*mMr~$)2> 0 ifz, 4>?Jj- 
b l ) y vKHLTIi, tz t x.(if#Pfl¥5-229133Cr?B^^ ft& i> O7Wig-C£>£ 0 
iRSI^irr-eoBSt-en^y K2 S^I^fy^iiClLtli, fctx 
«i'#^¥7-27667mrJ^$tL^> ^<7)^ii-e^)^o i/c, ^ y KiSlf £tt#H!¥ 
9-277552 C BH^ $ ft 2> J: -? * JfcRfH- & tb <D 7 4 )V 9 Zffi tl h d t mm 

ttz, j x )v<Dmm (±#M2ooi-oi6738 \zuwlz*i%> «t n zmTkf&mzn-tz 

[0 3 7 0] 

itz, yX^o^ffi{±^R2001^16738U|EIR$*L& J:o*»7Kfta*i6"t^ 

E«#tfl^iT«ii-* t #^¥^^3iJ^7& s 2m/secJ^±, fiP£ L < (±5m/secJ£Jl± 
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[0 3 7 1 ] 

-40 °CXHm LZ&bl mmmW L fc 0 -e^> ¥#J?LS0. 25 /u m<9 5 * n -7 



[0 3 7 2] 
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fcfEKLfco £tz-JjX\ -Tain-, T-tf>^ % y7>, 7*7 y *#*£l±m*tf> 
fl^Sft^ifctta-fairi-, v-tf^?, vT^jgJS^-en-rtLO^T--^^ 
AT-r^-KJ:!? ifflSe L £RttflgJ£rt ? li i? 1. 0 ± 0 . U^-i.io tc£p^ L 
/ < * - > £ SU tz ffcK L tz o #® ft ' * * - y iz o v > X * / > H&Stiflg&Se T P# 
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* ^ ft X L £ o fz & <D £ B , Whfriz mm&T Ltlfl^ ;u a** # < f&T L 
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o %mn<7)m&* c , t^ts* <b tifzm-kZD t l £ e 

[0 3 8 6] 

t6 ? 0. 5 p p mKK:5e3*ifc*Ky 7 H KJfcfi U * V> tfX^B^Cifc 

eoBu^oMiaiis^RMflijgft (x-r l t e 3 1 otr) zm^xm^L, 

fef»#$at^iU: 0 «rSER»t*Kt±, K 1. 5W2. 0 603* 
XMMLtzo tfy*Xf*l<D*\r>irxmBE& s APPLICSSt^^t- 
(W:OZG-EM-0 1) £fflv>TI£;tL7to 
MtiWift^iiW8 0 %&±.<7))%&Z A, 1 3U± 2 j£j&*8 0 %*m 
£B, ^TOiftJK-C7 0%*m<7>i#^&C t Lt, HarafTSFflliLfco 
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C 
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C 


C 


B 
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C 


C 


B 


C 
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c 


B 


B 


B 
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A 


A 


A 
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A 


A 


A 
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A 
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